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Abstract of JP1 1257070 

PROBLEM TO BE SOLVED: To prevent 
communicating leakage of exhaust gas and 
absorb thermal expansion of the exhaust pipe 
from the exhaust gas. 
SOLUTION: The joint consists of: an outer 
bellows pipe 5 having mountainous portions 5a 
and valley portions 5b which connects an 
upstream exhaust pipe 1 in which the inner 
portion is divided into a first upstream exhaust 
passage 1a and a second upstream exhaust 
passage 1b with a downstream exhaust pipe 2 
in which the inner portion is divided into a first 
downstream exhaust passage 2a and a 
second downstream exhaust passage 2b; and 
an inner bellows pipe 4 located inside the 
outer bellows pipe 5, having extruding portions 
4a and inverted portions 4b which connects 
one end of the first upstream exhaust passage 
1a and the second upstream exhaust passage 
1b of the inner portion of the upstream exhaust 
pipe 1 with one end of the first downstream 
exhaust passage 2a and second downstream 
passage 2b of the inner portion of the 
downstream exhaust pipe 2. 
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(54) DUAL EXHAUST PIPE JOINT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent communicating 
leakage of exhaust gas and absorb thermal expansion of 
the exhaust pipe from the exhaust gas. 
SOLUTION: The joint consists of: an outer bellows pipe 5 
having mountainous portions 5a and valley portions 5b 
which connects an upstream exhaust pipe 1 in which the 
inner portion is divided into a first upstream exhaust 
passage 1a and a second upstream exhaust passage 1b 
with a downstream exhaust pipe 2 in which the inner 
portion is divided into a first downstream exhaust passage 
2a and a second downstream exhaust passage 2b; and an 
inner bellows pipe 4 located inside the outer bellows pipe 5, 
having extruding portions 4a and inverted portions 4b which 
connects one end of the first upstream exhaust passage 1 a 
and the second upstream exhaust passage 1b of the inner 
portion of the upstream exhaust pipe 1 with one end of the 
first downstream exhaust passage 2a and second 
downstream passage 2b of the inner portion of the 
downstream exhaust pipe 2. 
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[Claim 1] The upper exhaust pipe with which the interior is divided into the 1st upper flueway and 
the 2nd upper flueway, Bellows tubing outside the shape of bellows equipped with Yamabe and a 
trough which connects the down-stream exhaust pipe with which the interior is divided into the 
1st down-stream flueway and the 2nd down-stream flueway, It is arranged inside bellows tubing 
outside this. One side of the 1st upper flueway inside said upper exhaust pipe, and the 2nd upper 
flueway, inner bellows tubing of the shape of bellows equipped with Yamabe and a trough which 
connects one side of the 1st down-stream flueway inside said down-stream exhaust pipe, and the 
2nd down-stream flueway — since — the becoming joint for dual exhaust pipes. 
[Claim 2] Said inner bellows tubing is joint for dual exhaust pipes according to claim 1 arranged in 
parallel to said outside bellows tubing. 

[Claim 3] Said inner bellows tubing is joint for dual exhaust pipes according to claim 1 arranged in 
the direction at which it crosses to said outside bellows tubing. 

[Claim 4] Joint for dual exhaust pipes according to claim 2 with which the bellows of said outside 
bellows tubing is formed spirally, the bellows of said inner bellows tubing is spirally formed, and 
Yamabe of the bellows of outside bellows tubing and the trough of the bellows of inner bellows 
tubing are located on the line which inclined to the line which intersects perpendicularly with the 
shaft center of outside bellows tubing. 

[Claim 5] Joint for dual exhaust pipes according to claim 2 with which core side approach of 
bellows tubing is made heavy-gage to the part which is not a core side outside said inner bellows 
tubing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the joint for dual exhaust pipes. 



[Description of the Prior Art] Since it will become that exhaust air pulsating interference arises 



CLAIMS 



[Claim(s)] 



[0002] 



" and it is hard to be discharge 




charged in one path, the exhaust 



gas 




arged sequentially 



from each engine cylinder is discharged so that exhaust air pulsating intSfference may not be 
produced in theta mold exhaust pipe (dual exhaust pipe) of the shape of cross-section theta 
divided into two paths. Therefore, causing the fall of engine power is prevented (dual 
effectiveness). When theta mold exhaust pipe and theta mold exhaust pipe are connected, as 
indicated by the conventional, for example, Toyota, technical public presentation collection (the 
issue number 6386, date-of-issue October 31, 1996), or as shown in drawing 9 , the downstream 
edge of the middle wall 21 of the upstream theta mold exhaust pipe 20 is made into the shape of 
Y character, and inserting the middle wall 31 of the downstream theta mold exhaust pipe 30 in a Y 
character-like part is indicated. Clearance S is between the down-stream edge of the shape of Y 
character of the middle wall 21 of the upstream theta mold exhaust pipe 20, and the middle wall 
31 of the downstream theta mold exhaust pipe 30, and a motion of the middle walls 21 and 31, 
such as thermal expansion, can be absorbed by this clearance S. 



[Problem(s) to be Solved by the Invention] However, with the conventional structure, there is a 
possibility that the omission in a free passage of exhaust gas may arise through Clearance S. The 
exhaust gas discharged from the paths 20a and 20b of both in the upstream theta mold exhaust 
pipe 20 will enter by that cause into one path 30a of the downstream theta mold exhaust pipe 30, 
and dual effectiveness will be spoiled. The 1st purpose of this invention is to offer the joint for 
dual exhaust pipes which has an oscillating transfer cutoff function from an engine to an exhaust 
air system and which can prevent the omission in a free passage of exhaust gas, and can absorb 
the thermal expansion of the exhaust pipe by exhaust gas in the so-called joint for exhaust pipes. 
The 2nd purpose of this invention is to offer the joint for exhaust pipes whose heat-resistant 
dependability of inner bellows tubing improved in addition to the 1st purpose of the above. 



[Means for Solving the Problem] This invention which attains the above-mentioned purpose is as 
follows. 

(1) The upper exhaust pipe with which the interior is divided into the 1st upper flueway and the 
2nd upper flueway, Bellows tubing outside the shape of bellows equipped with Yamabe and a 
trough which connects the down-stream exhaust pipe with which the interior is divided into the 
1st down-stream flueway and the 2nd down-stream flueway, It is arranged inside bellows tubing 
outside this. One side of the 1st upper flueway inside said upper exhaust pipe, and the 2nd upper 
flueway, inner bellows tubing of the shape of bellows equipped with Yamabe and a trough which 
connects one side of the 1 st down-stream flueway inside said down-stream exhaust pipe, and the 
2nd down-stream flueway — since — the becoming joint for dual exhaust pipes. 

(2) Said inner bellows tubing is joint for dual exhaust pipes given in (1) arranged in parallel to said 
outside bellows tubing. 

(3) Said inner bellows tubing is joint for dual exhaust pipes given in (1) arranged in the direction at 
which it crosses to said outside bellows tubing. 

(4) said — outside — bellows — tubing — bellows — spiral — forming — having — said — inner 



[0003] 



[0004] 



* — bellows — tubing — bellowKJpspiral — forming — having — outside J»¥j|ellows — tubing — 
a shaft center — intersecting perpendicularly — a line — receiving — havi^^inclined — a line — 
a top — outside — bellows — tubing — bellows — Yamabe — inner — bellows — tubing — 
bellows — a trough — being located — ( — two — ) — a publication — dual — an exhaust pipe — 
** — joint . 

(5) Joint for dual exhaust pipes given in (2) with which core side approach of bellows tubing is 
made heavy-gage outside said inner bellows tubing to the part which is not a core side. 
[0005] (1) at the joint for dual exhaust pipes of - (5) Inner bellows tubing which outside bellows 
tubing connected the upper exhaust pipe and the down-stream exhaust pipe, and has been 
arranged inside outside bellows tubing One side of the 1 st upper flueway in an upper exhaust pipe, 
and the 2nd upper flueway, Since one side of the 1st down-stream flueway in a down-stream 
exhaust pipe and the 2nd down-stream flueway is connected The exhaust gas which flows out of 
another side of the 1st upper flueway in an upper exhaust pipe and the 2nd down-stream flueway 
goes only into another side of the 1st down-stream flueway in a down-stream exhaust pipe, and 
the 2nd down-stream flueway through between inner bellows tubing and outside bellows tubing, 
and it does not enter in other paths. The exhaust gas which flows out of one side of the 1st upper 
flueway in an upper exhaust pipe and the 2nd upper flueway goes only into one side of the 1st 
down-stream flueway in a down-stream exhaust pipe, and the 2nd down-stream flueway through 
the inside of inner bellows tubing, and does not enter in other paths, and the omission in a free 
passage of exhaust air does not produce it. Moreover, the thermal expansion of an upper exhaust 
pipe and a down-stream exhaust pipe is absorbable with bellows tubing and inner bellows tubing 
bellows-like outside. Since it is arranged in the direction in which inner bellows tubing which 
connects one side of one side of the 1st upper flueway in an upper exhaust pipe and the 2nd 
upper flueway, the 1st down-stream flueway in a down-stream exhaust pipe, and the 2nd 
down-stream flueway crosses at the joint for dual exhaust pipes of (3) to outside bellows tubing 
The exhaust gas which comes out from another side of the 1 st upper flueway in an upper exhaust 
pipe and the 2nd upper flueway, and goes to another side of the 1st down-stream flueway in a 
down-stream exhaust pipe and the 2nd down-stream flueway flows between outside bellows 
tubing and inner Lowe's tubing with a surroundings lump around inner bellows tubing. Therefore, 
the temperature rise of a particular part by many pans to exhaust gas of the particular part of 
inner bellows tubing being carried out is controlled, and the heat-resistant dependability of inner 
bellows tubing improves. At the joint for dual exhaust pipes of (4), it is supposed that the bellows 
of inner bellows tubing arranged in parallel to outside bellows tubing and outside bellows tubing is 
spiral. Since Yamabe of outside bellows tubing and the trough of the bellows of inner bellows 
tubing are located in the line which inclined to the line which intersects perpendicularly with the 
shaft center of outside bellows tubing, the exhaust gas which flows between outside bellows 
tubing and inner bellows tubing draws a whorl, and becomes easy to flow, and it 
surroundings-lump-comes to be easy of exhaust gas on the whole outside of inner bellows tubing. 
Therefore, the temperature rise of a particular part by many pans to exhaust gas of the particular 
part of inner bellows tubing being carried out is controlled, and the heat-resistant dependability of 



•inner bellows tubing improves. 




ough more pans to exhaust gas of th 




e side approach of 



bellows tubing than the part which is not a core side are carried out at th^oint for dual exhaust 
pipes of (5) outside inner bellows tubing arranged in parallel to outside bellows tubing, to the part 
which is not a core side since it is heavy-gage, heat-resistant dependability is improving. 



[Embodiment of the Invention] Drawing 1 shows the outline of the exhaust pipe common to all 
examples, drawing 2 - drawing 4 show the 1st example of this invention, drawing 5 shows the 2nd 
example of this invention, drawing 6 and drawing 7 show the 3rd example of this invention, and 
drawing 8 R> 8 shows the 4th example of this invention. The same sign is given to the part with 
the structure which is common covering all the examples of this invention covering all examples. 
[0007] The joint for dual exhaust pipes common to all the examples of this invention is explained 
with reference to drawing 1 - drawing 4 . As shown in drawing 1 and drawing 2 , a down-stream 
edge in all the examples of this invention with cross-section theta-like theta mold exhaust pipe 
1st upper flueway 1a and the exhaust manifold 1 (upper exhaust pipe) by which the interior is 
divided into two paths of 2nd upper flueway 1b (henceforth, upstream flueways 1a and 1b), With 
cross-section theta-like theta mold exhaust pipe with which the middle wall 6 was established in 
the center of the interior, 1st down-stream flueway 2a and 2nd down-stream flueway 2b The 
case where the joint 3 for dual (theta mold) exhaust pipes is used between theta mold front pipes 
(down-stream exhaust pipe) 2 ( drawing 4 ) with which the interior is divided into two paths of 
(following and down-stream flueway 2a, 2b) is taken for the example. The joint 3 for dual exhaust 
pipes can be used for other parts, for example, can be used for connection of theta mold front 
pipes. In drawing 1 , an exhaust manifold may be applied to multiple cylinder engines other than a 
4-cylinder, although the upper edge shows the case where it is attached in a 4-cylinder engine. 
For example, in the 4-cylinder located in a line in order of ** - **, engine firing order is the order 
of gas column number **, **, **, and **, when Branches 1A, 1B, 1C, and 1D are connected to gas 
column **, **, **, and **, at the down-stream edge of an exhaust manifold 1 , 1 B and 1 C are open 
for free passage, and Branches 1A and 1D become two paths. 

[0008] The joint 3 for dual exhaust pipes common to all the examples of this invention has the 
outside bellows tubing 5 and the inner bellows tubing 4 arranged inside the outside bellows tubing 



5, and has double tubing structure. 

[0009] The outside bellows tubing 5 is equipped with trough 5b between Yamabe 5a projected on 
the radial outside, and Yamabe 5a and Yamabe 5a, and connects the down-stream edge of an 
exhaust manifold 1, and theta mold front pipe 2. An arbitration configuration is sufficient as an 
ellipse, a circle, etc., and a cross-section configuration is decided in consideration of loading 
nature, workability, etc. 

[0010] Bolt association of the 2nd attachment flange 10 by which weldbonding was carried out, 
and the 1st attachment flange 9 by which weldbonding was carried out to the down-stream edge 
of an exhaust manifold 1 is carried out, and the outside bellows tubing 5 and an exhaust manifold 
1 are connected to the upstream edge of the outside bellows tubing 5. When the outside bellows 
tubing 5 and an exhaust manifold 1 are connected, one side of the upper flueways 1a and 1b in an 



[0006] 



•exhaust manifold 1 penetrated^^Bnside of the 2nd attachment flange lO^^Lis prolonged in the 
outside BEROSU tubing 5. 

[0011] theta mold front pipe 2 is inserted in the downstream of the outside bellows tubing 5, 
weldbonding of the lower limit of the outside bellows tubing 5 is carried out to the peripheral face 
of theta mold front pipe 2, and the outside bellows tubing 5 and theta mold front pipe 2 are 
connected to it. 

[0012] The inner bellows tubing 4 is arranged inside the outside bellows tubing 5, as shown in 
drawing 3 . It has trough 4b between Yamabe 4a projected on the radial outside, and Yamabe 4a 
and Yamabe 4a, and one side of the upper flueways 1a and 1b in an exhaust manifold 1 and one 
side of down-stream flueway 2a in theta mold front pipe 2 and 2b are connected. An arbitration 
configuration is sufficient as an ellipse, a circle, etc., and a cross-section configuration is decided 
in consideration of loading nature, workability, etc. 

[0013] Fitting of one side of the upper flueways 1a and 1b which have extended in the outside 
bellows tubing 5 is carried out to the inner bellows tubing 4, and the inner bellows tubing 4 and 
one side of the upper flueways 1a and 1b are connected. In addition, the upper edge of the inner 
bellows tubing 4 may be joined to the 2nd attachment flange 10. 

[0014] The inner bellows tubing 4 is inserted in one side of down-stream flueway 2a in theta mold 
front pipe 2, and 2b, weldbonding of one inlet-port edge of down-stream flueway 2a in theta mold 
front pipe 2 and 2b is carried out to the downstream peripheral face of the inner bellows tubing 4, 
and, as for the inner bellows tubing 4 and one side of down-stream flueway 2a and 2b, it is 
connected to it. 

[0015] An operation of the above-mentioned structure is explained. In this invention example, the 
joint 3 for dual exhaust pipes is arranged between an exhaust manifold 1 and theta mold front pipe 
2. An exhaust manifold 1 and theta mold front pipe 2 are connected by the outside bellows tubing 
5. Since one side of the upper flueways 1a and 1b in an exhaust manifold 1 and one side of 
down-stream flueway 2a in theta mold front pipe 2 and 2b are connected by the inner bellows 
tubing 4 The exhaust gas which comes out from another side of the upper flueways 1a and 1b 
flows between the outside bellows tubing 5 and the inner bellows tubing 4 (the direction outside of 
a path of the inner bellows tubing 4 and the direction inside of a path of the outside bellows tubing 
5), and goes only into another side of down-stream flueway 2a and 2b. The exhaust gas which 
comes out of one side of the upper flueways 1a and 1b in an exhaust manifold 1 flows the inside of 
the inner bellows tubing 4, and goes only into one side of down-stream flueway 2a and 2b. 
Therefore, it prevents the exhaust gas which comes out from another side of the upper flueways 
1a and 1b not going into one side of down-stream flueway 2a and 2b, or not producing the 
omission in a free passage of the exhaust gas which comes out of one side of the upper flueways 
1a and 1b going into another side of down-stream flueway 2a and 2b etc., and exhaust air 
pulsating interference arising. Therefore, the fall of engine power does not arise. Moreover, the 
outside bellows tubing 5 and the inner bellows tubing 4 are bellows-like, and can absorb the 
thermal expansion of the exhaust manifold 1 by the heat of exhaust gas, or theta mold front pipe 
2. 



■[0016] Below, a part peculiar t(^^Rh example of this invention is explained|^the 1st example of 
this invention, as shown in drawing 2 , upper flueway 1b and down-strearr^TOeway 2b which are 
connected by the inner bellows tubing 4 are in the location which separated spacing and 
countered, and the inner bellows tubing 4 is arranged in parallel to the outside bellows tubing 5. 
About an operation of the above-mentioned structure, the exhaust gas which flowed out of upper 
flueway 1a flows between the outside bellows tubing 5 and the inner bellows tubing 4, and goes 
into down-stream flueway 2a. The exhaust gas which flowed out of upper flueway 1b flows only 
the inside of the inner bellows tubing 4, and goes into down-stream flueway 2b. 
[0017] In the 2nd example of this invention, as shown in drawing 5 , lower upper flueway 1b, upper 
flueway 1b, and down-stream flueway 2a of the top in the location which does not counter are 
connected by the inner bellows tubing 4, and the inner bellows tubing 4 is arranged in the direction 
at which it crosses to the outside bellows tubing 5. About an operation of the above-mentioned 
structure, the exhaust gas which comes out of upper flueway 1a turns between the outside 
bellows tubing 5 and the inner bellows tubing 4 around the inner bellows tubing 4 toward 
down-stream flueway 2b, and as it is crowded, it flows. In the case of the 1st example, with the 
exhaust gas which flows between the outside bellows tubing 5 and the inner bellows tubing 4, and 
the exhaust gas which flows the inside of the inner bellows tubing 4 Although the temperature of 
the core side approach of the bellows tubing 5 tends to rise from other parts outside the inner 
bellows tubing 4, since exhaust gas turns to the perimeter of the inner bellows tubing 4 and flows 
in the 2nd example of this invention, the bias of the temperature rise of inner bellows tubing is 
controlled, and the heat-resistant dependability of the inner bellows tubing 4 improves. 
[0018] As are shown in the 1st example, and the outside bellows tubing 5 and the inner bellows 
tubing 4 are arranged in parallel and are further shown in drawing 6 in the 3rd example of this 
invention The bellows of the outside bellows tubing 5 and the bellows of the inner bellows tubing 4 
are formed spirally, and Yamabe 5a of the bellows of the outside bellows tubing 5 and trough 4b of 
the bellows of the inner bellows tubing 4 are located on two or more lines L which inclined at an 
angle of predetermined to the line which intersects perpendicularly with the shaft center of the 
outside bellows tubing 5. About an operation of the above-mentioned structure, since the gas 
stream component which flows along with the spiral sulcus formed with the outside bellows tubing 
5 and the inner bellows tubing 4 arises (refer to drawing 7 ), the flowing exhaust gas 
surroundings-lump-comes to be easy of between the outside bellows tubing 5 and the inner 
bellows tubing 4 around the inner bellows tubing 4. Therefore, the bias of the temperature of the 
inner bellows tubing 4 is controlled, and the heat-resistant dependability of the inner bellows 
tubing 4 improves. 

[0019] In the 4th example of this invention, as are shown in the 1st example, and the inner bellows 
tubing 4 is arranged in parallel to the outside bellows tubing 5 and is further shown in drawing 8 , 
core side approach of the bellows tubing 5 is made heavy-gage to the part which is not a core 
side outside the inner bellows tubing 4. About an operation of the above-mentioned structure, the 
outside bellows tubing 5 and the inner bellows tubing 4 are arranged in parallel, and the exhaust 
gas which comes out of upper flueway 1a flows between the outside bellows tubing 5 and the 



-inner bellows tubing 4 toward 




-stream flueway 2a. Therefore, comp 




ith the part which 



is not core side slippage, many pans to exhaust gas of the core side appi^Fch of bellows tubing 
are carried out outside inner bellows tubing. However, outside the inner bellows tubing 4, since 
core side approach of the bellows tubing 5 is made heavy-gage to the part which is not a core 
side, its heat-resistant dependability of the inner bellows tubing 4 improves. 



[Effect of the Invention] According to the joint structure of the dual exhaust pipe of claim 1 - 
claim 5, the exhaust gas which flows out of another side of the 1st upper flueway of an upper 
exhaust pipe and the 2nd upper flueway arrives at another side of the 1st down-stream flueway 
of a down-stream exhaust pipe, and the 2nd down-stream flueway through between outside 
bellows tubing and inner bellows tubing. Since the exhaust gas which flows out of another side of 
the 1st upper flueway of an upper exhaust pipe and the 2nd flueway arrives at another side of the 
1st down~-stream flueway of a down-stream exhaust pipe, and the 2nd down-stream flueway" 
through the inside of inner bellows tubing, the omission in a free passage does not produce it. 
Moreover, since outside bellows tubing and inner bellows tubing are bellows-like, the thermal 
expansion of an upper exhaust pipe and a down-stream exhaust pipe is absorbable. According to 
the joint structure of the dual exhaust pipe of claim 3, since inner bellows tubing is arranged in the 
direction at which it crosses to outside bellows tubing, exhaust gas surroundings-lump-comes to 
be easy of tubing around inner bellows tubing, it can suppress the bias of the temperature rise of 
inner bellows tubing, and its heat-resistant dependability of inner bellows tubing improves. Since 
exhaust gas flows along with the spiral sulcus formed with outside bellows tubing and inner 
bellows tubing according to the joint structure of the dual exhaust pipe of claim 4, exhaust gas 
surroundings-lump-comes to be easy around inner bellows tubing, the bias of the temperature 
rise of inner bellows tubing can be suppressed, and the heat-resistant dependability of inner 
bellows tubing improves. According to the joint structure of the dual exhaust pipe of claim 5, since 
the central approach side of inner bellows tubing is made heavy-gage, the heat-resistant 
dependability of inner bellows tubing improves. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the whole exhaust pipe common to all examples. 
[Drawing 2] It is the sectional view of the joint for dual exhaust pipes of the 1st example of this 
invention. 

[Drawing 3] It is the A-A line sectional view of drawing 2 . 
[Drawing 4] It is the B-B line sectional view of drawing 2 . 

[Drawing 5] It is the sectional view of the joint for dual exhaust pipes of the 2nd example of this 
invention. 

[Drawing 6] It is the sectional view of the joint for dual exhaust pipes of the 3rd example of this 
invention. 
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[Drawing 7] It is the C~C line ^^onal view of drawing 6 . 

[Drawing 8] It is the sectional view of the joint for dual exhaust pipes of ^^4th example of this 
invention. 

[Drawing 9] It is the sectional view of the connection part of the conventional dual exhaust pipe. 
[Description of Notations] 

1 EKIZOSUTOMANIHORUDO (Upper Exhaust Pipe) 
1a The 1st upper flueway 

1b The 2nd upper flueway 

2 Theta Mold Front Pipe (Down-stream Exhaust Pipe) 
2a The 1st down-stream flueway 

2b The 2nd down-stream flueway 

3 Joint for Dual Exhaust Pipes 

4 Inner Bellows Tubing 

5 Outside Bellows Tubing 
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